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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a resin gear, the 
manufacturing of which is easy and which is lightweight and excellent 
in mechanical strength and wear resistance, and its manufacturing 
method. 

SOLUTION: A sheet 12, which is mainly made of a hardening resin 
and reinforcing fibers through a paper-making method, is wound like 
the growth ring of a three into a prepreg. The obtained prepreg is 
filled in a mold so as to form under heat and pressure in order to 
manufacture a resin gear as its is without cutting, or by cutting and 
then polishing, when necessary. In the obtained resin gear 10, the 
sheet 12 formed by paper-making method, of which each tooth 
consists, is arranged like the growth ring to the tree. In addition, by 
the manufacturing of this resin gear, action effects such as the simple 
and sure manufacturing of these gears and the low cost provision of 
them are taken even when the gear is an internal tooth resin gear or 
an external tooth resin gear and its tooth is a spur gear tooth or a 
helical gear tooth. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Resin gear to which said paper-milling sheet which is the resin gear which twist and carry out a part 
of prepreg which rolls the paper-milling sheet which uses thermosetting resin and reinforcement fiber as a 
principal component, and is obtained, presuppose all, and come to carry out heating pressing of this, and 
constitutes the gear tooth of these resin gear is characterized by being arranged in the shape of annual rings. 

[Claim 2] Resin gear according to claim 1 characterized by said thermosetting resin being resin which is 
represented by phenol resin, an epoxy resin, and diallyl phthalate resin, and in which moisture powder is 
possible in said resin gear. 

[Claim 3] Resin gear according to claim 1 or 2 characterized by containing further carbon powder, carbon 
fiber, fluororesin powder, a fluororesin chip, or the potassium titanate whiskers in said paper-milling sheet as a 
slipping agent in said resin gear. 

[Claim 4] said resin gear — setting — the gear tooth of these resin gear — a lotus — the resin gear 
according to claim 1 to 3 characterized by being a gear tooth. 

[Claim 5] Resin gear according to claim 1 to 4 to which the gear tooth of these resin gear is characterized by 
being an internal tooth in said resin gear. 

[Claim 6] Resin gear according to claim 1 to 4 characterized by winding said paper-milling sheet around the 
core material in said resin gear. 

[Claim 7] Resin gear according to claim 6 characterized by making said core material in said resin gear using 
the paper-milling sheet with which the contents of the class of said thermosetting resin, said thermosetting 
resin, or said reinforcement fiber differ. 

[Claim 8] The paper-milling sheet which uses hardenability resin and reinforcement fiber as a principal 
component is rolled in the shape of annual rings. Prepreg and nothing, It is the manufacture approach of the 
resin gear which insert in and carry out heating pressing of the obtained prepreg to metal mold. The process 
which fabricates the prepreg which has the part which winds pressing with the press roller which has the 
press gear tooth of the dimension configuration which asks for the A aforementioned paper-milling sheet, and 
serves as an external tooth of said resin gear, Press processing is carried out with the press roller which has 
the press gear tooth of the dimension configuration which asks for the external surface of the prepreg which 
finishes come to wind the I aforementioned paper-milling sheet By this Forcible press fit is carried out into 
the die which has the press gear tooth formed in the predetermined dimension configuration of asking for the 
process which fabricates the part used as the external tooth of said resin gear, and the prepreg which 
finishes come to wind the U aforementioned paper^milling sheet to an internal surface. By this The 
manufacture approach of the resin gear which contain whether it is the process and ******** which fabricate 
the part used as the external tooth of said resin gear, and are characterized by being constituted. 
[Claim 9] The paper^milling sheet which uses hardenability resin and reinforcement fiber as a principal 
component is rolled in the shape of annual rings. Prepreg and nothing, It is the manufacture approach of the 
resin gear which insert in and carry out heating pressing of the obtained prepreg to metal mold. To the 
shaping heart which has the press gear tooth of the dimension configuration which asks for the E 
aforementioned paper-milling sheet The process which fabricates the prepreg which has the part which winds 
pressing with a press roller and serves as an internal tooth of said resin gear, Forcible press fit of the die 
which has the press gear tooth formed at the predetermined dimension configuration for which it asks to a 
skin into the prepreg of the hollow which finishes come to wind the O aforementioned paper^milling sheet is 
carried out. By this The manufacture approach of the resin gear which contain whether it is the process and 
******** which fabricate the part used as the internal tooth of said resin gear, and are characterized by 
being constituted. 
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[Claim 10] The manufacture approach of the resin gear according to claim 8 or 9 characterized by said 
thermosetting resin being resin which is represented by phenol resin, an epoxy resin, and diallyl phthalate 
resin, and in which moisture powder is possible in the manufacture approach of said resin gear. 
[Claim 11] The manufacture approach of the resin gear according to claim 8 to 10 characterized by containing 
further carbon powder, carbon fiber, fluororesin powder, a fluororesin chip, or the potassium titanate whiskers 
in said paper-milling sheet as a slipping agent in the manufacture approach of said resin gear. 
[Claim 12] The manufacture approach of claims 8 and 10 characterized by winding said paper-milling sheet 
around the core material in the manufacture approach of said resin gear, or resin gear given in either of 11. 
[Claim 13] The manufacture approach of the resin gear according to claim 12 characterized by making said 
core material in the manufacture approach of said resin gear using the paper— milling sheet with which the 
contents of the class of said thermosetting resin, said thermosetting resin, or said reinforcement fiber differ. 
[Claim 14] the manufacture approach of said resin gear — setting — the gear tooth of these resin gear — a 
lotus — the resin gear according to claim 8 to 13 characterized by being a gear tooth. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to resin gear and its manufacture approach. 
[0002] 

[Description of the Prior Art] Resin gear are used in order [ before ] to prevent the noise generated from the 
conduction gear by high-speed operation of various machine tools and an industrial machine, and the machine 
structure or oil pollution with difficult supply of a lubricating oil. 

[0003] As resin gear which the former requires, phenol resin and reinforcement fiber, such as a glass fiber and 
an aramid fiber, Sinking-in desiccation of the phenol resin varnish is carried out at the base material of the 
shape of a sheet, such as what obtained the molding material which carried out mixed kneading and made 
carbon powder granular, carried out injection molding of this molding material, and was formed in the 
predetermined configuration, and asbestos paper. The prepreg which made the infiltrated thermosetting resin 
the semi-hardening condition (B stage) is made. It is processed by piercing this prepreg in piles so that it may 
become predetermined thickness. Distribute these in liquid by using as an indispensable component the thing 
which carried out gear-cutting processing after carrying out heating pressing and thermosetting resin powder 
and reinforcement fiber, and carbon powder, and paper is milled. The things (JP,7-20681,B, JP,5-78500,A, 
etc.) which used the paper-milling sheet obtained as the multilayer sheet-like molding material in piles so that 
it might become predetermined thickness, and carried out gear-cutting processing after piercing and 
processing this and carrying out heating pressing (direct pressure shaping) subsequently are well-known. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since reinforcement fiber broke, or it went out and 
became short when according to the approach of carrying out [ above-mentioned ] injection molding and 
manufacturing the gear of a predetermined configuration carrying out mixed kneading of the reinforcement 
fiber with phenol resin and considering as a molding material, there was a problem [ mold goods / with 
reinforcement as expected at the beginning ] of being difficult to get. Furthermore, since reinforcement fiber 
was cut at the gate of the screw metallurgy mold of the cylinder of a making machine when performing 
injection molding, there was a problem that a strong fall became large. And by the gear which carried out 
injection molding, there were also problems — reinforcement falls and it is easy to be divided — in the part 
which weld tended to generate when reinforcement fiber carries out orientation, and directivity will be made 
to the reinforcement of mold goods or it fabricates, and weld generated. 

[0005] If it was in the gear which carried out gear cutting of it after carrying out heating pressing of the 
prepreg which made thermosetting resin the semi-hardening condition (B stage) subsequently by processing it 
by piercing in piles so that it may become predetermined thickness, he wanted to add for example, carbon 
powder to a resin varnish, and to, perform sinking in to a sheet-like base material on the other hand, but since 
carbon powder did not distribute to a resin varnish at homogeneity, were able to add carbon powder and it 
was not able to be manufactured. 

[0006] Moreover, tension was applied to the sheet-like base material at the process which carries out 
sinking-in desiccation and transports phenol resin varnish to a long sheet-like base material, and since it was 
fabricating while this tension had remained in prepreg as distortion, the problem of being easy to generate 
deformation of curvature and torsion was in the fabricated gear. Moreover, although reinforcement was held, 
since the slipping agent like carbon powder was not added, there was a problem that sliding nature was bad. 
[0007] if a papei^milling sheet is used as a multilayer sheet-like molding material in piles further again so that 
it may become predetermined thickness, and this molding material is pierced and processed (the so-called 
blanking processing), these activities are very troublesome and that workability is bad — in addition, there 
were many losses of a multilayer sheet-like molding material, and in order to lose this futility, there was a 
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problem that the activity which generally re-mills paper was needed. 

[0008] and after carrying out heating pressing, coefficient of linear expansion is large, and hygroscopicity is 
also high, and maintenance of dimensional accuracy is difficult for them again while each gear which come to 
carry out gear cutting are inferior in thermal resistance or mechanical strength — etc. — there was a 
problem. 

[0009] Manufacture is easy, and the place which this invention is wholeheartedly originated in view of such 
the actual condition, and is made into the purpose offers the resin gear which made it lightweight and were 
excellent in mechanical strength and abrasion resistance, and its manufacture approach, and uses many 
above-stated problems as a dissolution plug. 

[0010] By fabricating the prepreg which has a part equivalent to an internal tooth, and performing heating 
pressing processing to this, the place made into other purposes of this invention can manufacture internal- 
tooth resin gear easily, and makes this an offer plug at a low price. 
[0011] 

[Means for Solving the Problem] Therefore, the place made into the summary of the means which this 
invention adopted is as given in an above— stated claim. 

[0012] According to the resin gear of this invention which adopted such a configuration, since it is 
manufactured by inserting in metal mold a part thru/or all of prepreg that rolled round thermosetting resin and 
the paper-milling sheet containing reinforcement fiber, and formed the gear tooth in the peripheral face, and 
carrying out heating pressing to a predetermined configuration, a mass production of said prepreg is attained 
and improvement in productivity can be aimed at. Moreover, a paper-milling sheet can be created separately, 
and can be kept, this can be fabricated to prepreg if needed, and a production adjustment of final product 
slack resin gear becomes very easy. 

[0013] Moreover, since tension does not work to the conventional sheet-like base material like [ in the case 
of carrying out sinkingHn desiccation of the resin varnish ] and distortion does not remain in the obtained 
molding material, and since it does not break with external force like [ in case reinforcement fiber is the 
conventional mixed kneading ], early fiber length can be made to hold as it is. that is, it will become a cause 
that reinforcement fiber is cut, and a strong fall will become large, or reinforcement fiber will carry out 
orientation like injection molding, and directivity will be made to the reinforcement of mold goods, or weld 
occurs, and reinforcement tends to fall and break — ** — many problems which the resin gear which ** etc. 
and the former require possess are solvable. 

[0014] Moreover, orientation can be changed into the condition of having made all the paper-milling sheets 
that constitute a gear tooth following radial [ of the gear concerned ], there is little deformation of curvature, 
torsion, etc., there is no strong directivity, and it can provide as resin gear with a high precision. 
[0015] Since blanking waste is not generated further again unlike the case where said molding material is 
pierced, processed and used, it is not necessary to be immersed into liquid, to unfold blanking waste and to 
mill paper again like before. That is, the troublesome activity which starts while being able to use a molding 
material without futility can be excluded, reduction of a labor cost and improvement in productivity can be 
aimed at, and it can provide at a low price. 

[0016] the operation which resin gear according to claim 1 to 2 possess especially since the slipping agent (a 
sliding agent, sliding agent) is contained in the paper-milling sheet as a principal component with resin gear 
**** according to claim 3 — in addition, it becomes the resin gear which have the outstanding sliding nature 
and sliding nature. 

[0017] Moreover, since the configuration which winds the paper-milling sheet with which the contents of the 
class of thermosetting resin, thermosetting resin, or reinforcement fiber differ around the configuration which 
winds a paper-milling sheet around resin gear **** according to claim 6 to 7 and the core material made from 
steel materials, or the core material made of synthetic resin is adopted, in addition to the operation which 
resin gear according to claim 1 to 3 possess, it becomes resin gear with the multilayer structure from which 
mechanical strength etc. differs further. 

[0018] The troublesome activity which thermosetting resin and the paper-milling sheet containing 
reinforcement fiber roll according to the manufacture approach of the resin gear of this invention which 
adopted such a configuration next obtains the prepreg which has a part used as the gear tooth of final- 
product slack resin gear, the so-called back process which fabricates and carries out gear cutting of the resin 
plate like before becomes unnecessary since it is constituted so that heating pressing of these part thru/or 
all may be inserted in and carried out to metal mold, and starts can exclude. That is, while a mass production 
of prepreg is possible and being able to aim at improvement in the productivity, reduction of a labor cost can 
be aimed at and, moreover, resin gear with a high precision can be manufactured at a low price. 
[0019] Moreover, a paper-milling sheet can be created separately, and can be kept and this can be fabricated 
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to the prepreg concerned if needed. That is, a production adjustment becomes possible. 

[0020] And since blanking waste is not generated again unlike the case where said molding material is pierced, 
processed and used, it is not necessary to be immersed into liquid, to unfold blanking waste and to mill paper 
again like before, and a molding material can be used without futility. 

[0021] Tension does not work to a sheet-like base material further again like [ in the case of carrying out 
sinking-in desiccation of the resin varnish ], and distortion does not remain in the obtained molding material. 
Moreover, since it does not break with external force like [ in case reinforcement fiber is the conventional 
mixed kneading ], early fiber length can be maintained almost as it is. namely, — if the reinforcement in the 
part which weld generated that it is easy to generate weld falls and it is easy to be divided, in case a strong 
fall will become large, or reinforcement fiber will carry out orientation like injection molding, and directivity will 
be made to the reinforcement of mold goods or it fabricates, since reinforcement fiber is cut — etc. — many 
problems which the conventional manufacture approach possesses are solvable. 

[0022] If it is in the manufacture approach according to claim 9 which adopted such a configuration especially, 
operation that it can manufacture simply [ the resin gear which have an internal tooth ], and certainly is 
acquired. 

[0023] If it is in the manufacture approach according to claim 10 which adopted such a configuration, since a 
harmful organic solvent is not used in addition to the operation which the manufacture approach of above- 
stated resin gear possesses, a paper-milling sheet and operation that resin gear can be safely manufactured if 
it pulls are acquired. 

[0024] If it is in the manufacture approach according to claim 1 1 which adopted such a configuration, since 
the slipping agent (a sliding agent, sliding agent) is contained in the papei^milling sheet, operation that resin 
gear equipped with the gear tooth excellent in sliding nature or sliding nature can be manufactured in addition 
to an above-stated operation is acquired. 

[0025] If it is in the manufacture approach according to claim 12 or 13 which adopted such a configuration for 
example, the configuration which winds a papei^milling sheet around the core material made from steel 
materials — or Since the configuration of rolling a paper-milling sheet is adopted, the paper-milling sheet with 
which the contents of the class of resin, thermosetting resin, or reinforcement fiber differ in the core material 
made of resin Operation that the resin gear which have the multilayer structure from which reinforcement 
etc. differs especially can manufacture simply and certainly in addition to an above-stated operation is 
acquired. 
[0026] 

[Embodiment of the Invention] Hereafter, it explains to a detail based on the example which materialized this 
invention. 

[0027] In enforcing the approach concerning this invention, especially if a solvent can be distributed, it is not 
limited, but since water can be used for thermosetting resin as a solvent when milling a paper-milling sheet as 
it is thermosetting resin like phenol resin, an epoxy resin, or diallyl phthalate resin which can be distributed to 
water, it is suitable. In addition, if the case where phenol resin is used as thermosetting resin is made into an 
example and it explains, 1-30 micrometers is suitable for the particle size of the powder. Moreover, since 
there is a problem in the safety of an organic solvent etc., I want to avoid if possible, although a paper-milling 
sheet may be milled as a solvent using an organic solvent 

[0028] As reinforcement fiber, a glass fiber, glass powder, an aramid fiber, aramid pulp, etc. can be illustrated, 
and it is used as these independence or two or more sorts of mixture. 

[0029] When using for example, carbon powder as a slipping agent, 1-50 micrometers is suitable for the 
particle size of carbon powder, but especially if it can be made to distribute when milling paper, it will not limit. 
Moreover, it may replace with carbon powder, other slipping agents like carbon fiber, fluororesin powder, and a 
fluororesin chip may be used, and other fillers and additives may be suitably blended on the occasion of paper 
milling. 

[0030] Drawing 1 is a flow chart which shows the manufacture approach of the resin gear of the first example, 
drawing 2 is the part plan of the resin gear manufactured by this manufacture approach, and the orientation of 
the papei^milling sheet 12 in the part of the gear tooth 1 1 of the final product slack resin gear 10 is shown 
especially typically. 

[0031] First, phenol resin powder (particle size of 1-20 micrometers) and an aramid fiber (5-20 micrometers 
of diameters) Make water distribute the fiber length of 2~6mm at 35/65 of a rate by the weight ratio, mill this, 
and it considers as the paper^milling sheet A. As it considers as the barrel 14 which has the predetermined 
thickness for which it asks while rolling round on a core material 13 immediately and is further shown on this 
barrel 14 at drawing 3 Pressing with the press roller 16 which has press gear-tooth 16a formed in the 
predetermined dimension configuration corresponding to the part used as the gear tooth 1 1 of the final 
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product slack resin gear 10, said papei^milling sheet A is twisted and prepreg 15 is fabricated. 
[0032] Next, this prepreg 15 is moved in the metal mold of predetermined size, subsequently to a room 
temperature, after returning, the cutter cut, when still more nearly required, the whole front face was ground, 
heating pressing (direct pressure shaping) was performed for 10 minutes at 200 degrees C with the condition 
of having pressed by the pressure of 700kg/cm2 or more to the longitudinal direction, and the final product 
slack resin gear 10 were obtained. The property of these resin gear 10 is shown in Table 1. 
[0033] In addition, the paper-milling sheet 12 which twists on said barrel 14 and is carried out is phenol resin 
powder (particle size of 1-20 micrometers), and an aramid fiber (5-20 micrometers of diameters), water being 
made to distribute the fiber length of 2-6mm, and carbon powder (particle size of 1-20 micrometers) at a rate 
of 35/55/10 by the weight ratio, and that it is the papei^milling sheet B which comes to mill paper this Since 
carbon powder functions as a slipping agent and resin gear equipped with the gear tooth which was excellent 
with sliding nature and sliding nature can be manufactured, it is desirable. 

[0034] Next, the manufacture approach of the resin gear 20 of the second example The paper-milling sheet B 
is not twisted pressing to drawing 4 , with the press roller 16 which has press gear-tooth 16a on said barrel 
14, as a flow chart shows. As typically shown in drawing 5 after that which rolled said paper-milling sheet B 
on the barrel 14 which rolled and fabricated said paper^milling sheet A, and fabricated predetermined barrel 
14' Except for the point which fabricates prepreg 15, others serve as the manufacture approach of the first 
example from the same process substantially by pressing the peripheral face of this barrel 14' by press gear- 
tooth 16a with which this press roller 16 was equipped while rotating the press roller 16. 

[0035] The resin gear 20 which have the same dimension configuration as the resin gear manufactured by the 
manufacture approach of the first example by the manufacture approach of this second example were 
obtained. The property of these resin gear 20 is shown in Table 1. 

[0036] In addition, for a start, before carrying out heating pressing (direct pressure shaping) of said barrel 14 
(14 f ) in the manufacture approach of the resin gear of the second example, a cutter etc. cuts said prepreg 15, 
resin gear prepreg 15' of given thickness is formed, heating pressing (direct pressure shaping) of this resin 
gear prepreg 15' is carried out, as long as it is required, the whole front face may be ground and final product 
slack resin gear may be manufactured. 

[0037] Thus, for a start which was constituted, since it is the configuration that roll round the paper-milling 
sheet 12 immediately, consider as prepreg 15, and heating pressing of those part thru/or all is carried out 
according to the manufacture approach of the resin gear of the second example, if this prepreg 15 can be 
produced continuously and pulled, improvement in this resin gear productive efficiency can be aimed at. 
[0038] Moreover, tension does not work to a sheet-like base material like [ in the case of carrying out 
sinking-in desiccation of the resin varnish ], and distortion does not remain in the obtained prepreg. Moreover, 
the many problems which the reinforcement of the part which weld's generated the fall of the reinforcement 
by cutting of reinforcement fiber since reinforcement fiber is maintaining early fiber length almost as it is 
becoming large, or reinforcement fiber carrying out orientation like injection molding, and directivity being 
made to the reinforcement of mold goods, or it being easy to generate weld falling, and it being easy to be 
divided, etc. and the conventional manufacture approach possess are solvable. 

[0039] moreover, an abbreviation of the paper— milling sheet 12 centering on the core of resin gear — 
orientation can be carried out to spiral or concentric circular. That is, since reinforcement does not fall in the 
part which weld could not generate easily and weld generated while being able to make homogeneity contain 
all the reinforcement fiber contained in resin gear, for example, and being hard to generate deformation of 
curvature and torsion and losing strong directivity and deformation, it is hard to be divided. 
[0040] And since blanking waste is not generated again unlike the case where said molding material is pierced, 
processed and used, it is not necessary to be immersed into liquid, to unfold blanking waste and to mill paper 
again like before. That is, the starting troublesome activity can be excluded, reduction of a labor cost can be 
aimed at, and while being able to use a molding material without futility, improvement in productivity can be 
aimed at. 

[0041] When heating pressing of the prepreg fabricated further again from the paper-milling sheet which uses 
thermosetting resin, reinforcement fiber, and carbon powder as a principal component is carried out, while a 
degree of hardness is high and excelling in a mechanical strength, it can manufacture simple [ the resin gear 
which were exceptionally excellent in sliding nature or sliding nature ], and certainly. 

[0042] The manufacture approach of the resin gear 30 of the third example made water distribute phenol 
resin powder (particle size of 1-20 micrometers), and an aramid fiber (the path of 5-20 micrometers, fiber 
length of 2-6mm) at 35/65 of a rate by the weight ratio, milled this, made it the paper-milling sheet A, dried 
this paper-milling sheet A, and removed moisture. In addition, this desiccation was performed in the 
temperature requirement (ordinary temperature) to which the hardening reaction of phenol resin does not go. 
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Subsequently, it rolled round on the core material, pressing the papei^milling sheet A from which moisture 
was removed by press gear-tooth 16a with which the press roller 16 was equipped, and the core material was 
sampled, prepreg 15 was obtained, and the following performed the same post processing as the manufacture 
approach of the first example. Thus, the resin gear 30 which have the same dimension configuration as the 
resin gear 10 manufactured by the manufacture approach of the first example of the above were obtained. 
The property of these resin gear is shown in Table 1. 

[0043] The operation effectiveness which the resin gear 30 manufactured by the manufacture approach of the 
third example and this manufacture approach possess In the operation effectiveness which the resin gear 10 
manufactured by the manufacture approach of said first example 1 and this manufacture approach possess, in 
addition, since the shape of a paper-milling sheet can be created separately, and can be kept, this can be 
rolled round if needed and prepreg can be fabricated, While becoming convenient to manufacture of a small 
lot, the outstanding operation effectiveness that a production adjustment becomes very easy is acquired. 
[0044] Mixed kneading of conventional example 1 phenol resin and the glass fiber (the path of 9 micrometers, 
fiber length of 1-2mm) was carried out by 45/55 of the blending ratio of coal by the weight ratio, and it 
considered as the granular molding material. The resin gear which have the same dimension configuration as 
the resin gear which carried out injection molding of this and were manufactured by the manufacture 
approach of the first example were obtained. The property of these resin gear is shown in Table 1 . 
[0045] Water is made to distribute conventional example 2 phenol resin and an aramid fiber (the path of 5-20 
micrometers, fiber length of 3mm) at 45/55 of a rate by the weight ratio. This is milled, it considers as a 
paper-milling sheet, and the prepreg which has the predetermined thickness for which it asks while rolling 
round on a core material immediately is fabricated. Subsequently This prepreg was moved in the metal mold 
of predetermined size, and with the condition of having pressed by the pressure of 700kg/cm2 or more to the 
longitudinal direction, heating pressing (direct pressure shaping) was performed for 10 minutes at 200 degrees 
C, and it returned to the room temperature. After the cutter cut to radial, gear-cutting processing was carried 
out, and the resin gear which have the same dimension configuration as the resin gear manufactured by the 
manufacture approach of the first example of the above were obtained. The property of these resin gear is 
shown in Table 1. 
[0046] 

table 1 [ ] Deddendum reinforcement Flexural strength The amount of deflections (kgf) (kgf/mm2) 
(mm/100kgf) The conventional example 1 137 17.0 0.28 Conventional example 2 230 25.0 0.52 213 24.8 0.49 
205 25.3 The 0.51 first example 395 40.5 0.49 The second example 370 36.5 0.55 The third example 385 38.9 
0.48 [0047] By the way, the resin gear created by the manufacture approach of the resin gear of each 
example and this manufacture approach which were mentioned above In stating as a typical embodiment of 
this invention, not limiting this invention to said example and carrying out this invention It is the range which 
does not deviate from the meaning of this invention. For example, the whole resin gear configuration, or it 
carries out the design change of the blending ratio of coal etc. to classes, such as a dental dimension 
configuration, thermosetting resin, and strengthening fiber, or manufactures eccentric type resin gear — a 
dental configuration — not a spur tooth but a lotus — or it fabricates for a gear tooth — ** — a design 
change is carried out suitably and it can carry out 

[0048] said paper-milling sheet 12 was rolled and the predetermined barrel 14 (140 was fabricated, as 
typically shown in drawing 6 after that In the die 17 which has press gear-tooth 17a formed in the 
predetermined dimension configuration for which it asks to an internal surface Forcible press fit is carried out 
without rotating both, rotating either this die 17 or the barrel 14 (14') at a predetermined rate. By this A 
process may be given after obtaining the prepreg 15 (15') which has a part used as the gear tooth 1 1 
(external tooth 41) of said resin gear, carrying out heating pressing of this, and mentioning above. 
[0049] As typically shown in drawing 7 , to moreover, the shaping heart 18 which has press gear-tooth 18a of 
a dimension configuration which asks for said paper-milling sheet 12 The prepreg 45 which has the section is 
obtained, while carrying out forcible press with the press roller 16 which has press gear-tooth 16a — winding 
— the gear tooth 11 (internal tooth 42) of the resin gear 40 concerned — As typically shown in drawing 8 , in 
centrum 14a of the hollow barrel 14 (14') which finishes rolling the paper-milling sheet 12 and becomes 
Forcible press fit is carried out without rotating both, rotating either this die 19 or the barrel 14 (140 for the 
die 19 which has press gear-tooth 19a formed in the predetermined dimension configuration for which it asks 
to a skin at a predetermined rate. By this If heating pressing of this is carried out and post processing is 
performed if needed after obtaining the prepreg 55 which has a part used as the gear tooth 1 1 (internal tooth 
42) of the resin gear 50 concerned, the resin gear 40 and 50 equipped with the internal tooth 42 can be 
manufactured. Especially the mode of this operation corresponds to invention according to claim 9. 
[0050] in addition — if forcible press fit is carried out in these manufacture approaches, rotating either said 
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die or said barrel at a predetermined rate, and it is sampled and carried out, making it rotate subsequently — 
an external tooth — a lotus — it becomes a gear tooth. Forcible press fit is carried out without rotating both 
a die and a barrel, and if it is sampled as it is without making it rotate subsequently, an external tooth will turn 
into a spur tooth. Especially the mode of this operation corresponds to invention according to claim 14. 
[0051] 

[Effect of the Invention] an abbreviation of the paper-milling sheet with which each manufacture approach of 
the resin gear which become this invention constitutes these resin gear as stated above centering on the 
abbreviation core of the resin gear concerned, while being arranged spirally or in the shape of an 
approximately concentric circle Since it has the configuration description at the place where the paper-milling 
sheet is arranged in the shape of annual rings also in the gear tooth of resin gear, according to the resin gear 
manufactured by this manufacture approach, the outstanding operation effectiveness taken below is acquired. 

[0052] (1) Prepreg is made by rolling up of a paper-milling sheet Therefore, since tension is not working to a 
sheet-like base material like [ in the case of carrying out sinking-in desiccation of the resin varnish ], 
distortion does not remain in the obtained prepreg. And since the fiber length of reinforcement fiber has also 
held the die length of here, this prepreg is extremely excellent in dimensional accuracy. Moreover, in the part 
which the fall of the reinforcement by cutting of reinforcement fiber will become large, or reinforcement fiber 
will carry out orientation like injection molding, and directivity will be made to the reinforcement of mold 
goods, or weld tended to generate, and weld generated, if reinforcement falls and it is easy to be divided, 
many problems of all that the conventional manufacture approach whether it is possesses are solvable. 
[0053] (2) In the condition [ having maintained early fiber length almost as it is ], said paper-milling sheet can 
manufacture the resin gear equipped with the gear tooth which has the reinforcement which whose 
deformation of final product slack resin gear was small, and was excellent since it was able to be made to 
arrange in the shape of annual rings also in the part of the gear tooth of resin gear especially, and distortion 
did not remain in prepreg, and can offer them. 

[0054] (3) Since blanking waste next is not generated unlike the conventional technique which pierces, 
processes and uses a molding material, it is not necessary to be immersed into liquid, to unfold blanking waste 
and to mill paper again. Therefore, since improvement in productivity can be aimed at while being able to 
exclude the starting troublesome activity and being able to aim at reduction of a labor cost, reduction of the 
manufacturing cost of resin gear can be aimed at, and this can be offered at a low price. 

[0055] (4) When said paper-milling sheet is milled considering thermosetting resin and reinforcement fiber as a 
principal component, a degree of hardness is high, and resin gear excellent in the mechanical strength can be 
manufactured simple and certainly, and can be offered. And since the slipping agent is contained when used 
for the part from which thermosetting resin, reinforcement fiber, and the slipping agent like carbon powder are 
milled as a principal component, and said paper-milling sheet constitutes the gear tooth of resin gear, resin 
gear excellent in sliding nature and sliding nature can be manufactured simple and certainly, and can be 
offered. 

[0056] (5) Especially, according to the manufacture approach of resin gear according to claim 9, "the prepreg 
which has a part used as an internal tooth" which was not able to be fabricated easily until now can be 
fabricated simply and certainly, and heating pressing can be carried out to "internal-tooth resin gear." namely, 
an internal tooth — a spur tooth — it is — a lotus — a gear tooth — it is — being alike — not related, these 
can be manufactured certainly and can be offered at a low price. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is a flow chart which shows the manufacture approach of the resin gear of the first 
example roughly. 

[Drawing 2] Drawing 2 is the part plan of the 1 resin gear which become this invention, and the orientation of 

the papei^milling sheet in the periphery of an external tooth is shown especially typically. 

[Drawing 3] Drawing 3 is the perspective view showing typically signs that the paper-milling sheet is rolled, 

pressing by the press gear which have the press gear tooth formed in the predetermined dimension 

configuration corresponding to the part used as the gear tooth of final product slack resin gear (void arrow 

head). 

[Drawing 4] Drawing 4 is a flow chart which shows the manufacture approach of the resin gear of the second 
example roughly. 

[Drawing 5] Drawing 5 is the perspective view showing typically signs that press the peripheral face of a 
barrel for this press gear tooth, and prepreg is fabricated, rotating the press gear which have a press gear 
tooth. 

[Drawing 6] Drawing 6 is a front view which carries out forcible press fit into the die which has the press gear 
tooth formed in the predetermined dimension configuration of asking for the barrel which comes to wind a 
paper^milling sheet to an internal surface and which this shows typically [ in order to explain signs that the 
prepreg which has a part used as the external tooth of said resin gear is fabricated ]. However, only the die is 
shown by the sectional view. 

[Drawing 7] drawing 7 is typically shown, in order to explain signs that the prepreg which has the part which 
winds pressing a paper-milling sheet with a press roller to the shaping heart which has a press gear tooth, and 
serves as an internal tooth of the resin gear concerned is fabricated — it is a fracture perspective view a 
part 

[Drawing 8] Drawing 8 is a front view shown typically, in order to explain signs that the prepreg which has the 
part which carries out forcible press fit of the die which has a press gear tooth in a skin, and serves as an 
internal tooth of the resin gear concerned into the barrel of the hollow which finishes come to wind a paper- 
milling sheet is fabricated. However, the frame part of a die is shown by the sectional view. 
[Description of Notations] 

10 — Resin gear 

1 1 — Gear tooth 

12 — Paper-milling sheet 

13 — Core material 

14 — Barrel 
14' — Barrel 

1 4a — Centrum 

15 — Prepreg 

15' — Resin gear prepreg 

16 — Press roller 

1 6a — Press gear tooth 

17 — Die 

1 7a — Press gear tooth 

18 — Shaping heart 
18a — Press gear tooth 

19 — Die 

1 9a — Press gear tooth 
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20 — Resin gear 
30 — Resin gear 

40 — Resin gear 

41 — External tooth 

42 — Internal tooth 
45 — Prepreg 

50 — Resin gear 
55 — Prepreg 
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jS3*i/cWii^+-3 (XDmm-tzitRmWii*. mam 

*-+-i ovMm-rzitmyjmtMz.x. »>-m^ 

y'WvtfZi&B-rzct&XZ&tceb. thu? Y<bM 

mcttfusttezttbic. ^.mm^amibxm^ctj: 

[0 044] 1 

y s.j-frm&tii^T.m.m (S9«m, IiSl-2 
mm) £MSlt-C4 5/5 5©12^S4^-ril^jliWO. 

Wr-S^Bi+>-*fffc„ C©®ll§**i*-©*H4£m 
[0 04 5] S£^!I2 

7xy-;«i77$ Vtm (15-20*1111, IttK 



9 

S3 mm) =&MJ±T4 5/5 5©tH=rC*tc#i&3 

o &* J hm srr z>nm.<om- 3 *w-r -s ^ u y % 

«C*U S^[S]fC|E*7 00 kg/cm'tLh-CjfH 
U/ctfc®©**. 2 0 0°C"C1 0#H. *D!&jjnJElj£J& 5 

&1 



(6) 1 1 - 1 5 6 9 5 2 
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[0 04 6] 









tct>2>& 




Ckqf) 


(kqf/mrrt 1 ) 


(rmi/lOOkqf) 




137 


17.0 


0.28 




230 


25.0 


0.52 




213 


24.8 


0.49 




205 


25.3 


0.51 




395 


40.5 


0.49 




370 


36.5 


0.55 




385 


38.9 


0.48 



[0047] iC5T, ±»Lte««it«©«li J l r +- 

ertHia&ffistf «wjt*j*cc«t -> -cabas tiitmw&+ 

t^H-c. CT^tfistfli^+-©^»^, moy-tmm 
si*, ffi©^tK£¥erttfc<r/^ffi{c(£0-r£<!: 

[0048] BflBiMfii'- h 1 2 fc^CJ^©®** 1 
4 (14' ) *^L/c*©»CC. 0 6 CC&sSKjCCTjVr 
rtliffl{c0fM-r-S3T^©^^tcffJfi£5*a/<i 
fflEEffi 1 7 a SrWr ZiSJfm 17©^, C <Di$$m 1 
7^L<Wfgf(*14 (14' ) ©C»-rti*^0T^iIS-C 
@fg 3 *t & # 6 Xtt 3 I > -C®*IJ)£ A O . 

C*-ifCj:<5. B«IEBtfl§**+-©*l 1 (*ft#4 1 ) 
-SgE^WTS^'J^U-^l 5 (15' ) cn^r 

[0049] mi KlKWKStJ: 5 K, ffiTSBt^ 

H 2*. BfSB-Ti^ffl&KOlfffi* 18a*f 

■r*riEj&K 1 8 «c. jfEtti 6 a^w-r^jfffio-^ 1 
6 -eaawwE o &#i » r. 3ttmt¥i- -4 0©i 
i i (rtfi4 2) ^■5gp*w-rs7" , ;^u^4 5^#. 

0 8K«5£W«:7n-rj:5«:. I- 1 2* 

**fc*.-C&-54"£fiittl 4 ( 1 4" )©43^g|}14a 

*TOE4Bl 9 a*WT*J0EJBffll 9*. 

L< ttfStfcl 4 (14' ) ©t»-rn*i*0fSaS-C|51l6 

3«*>W6;mM:££@f£3tffct>C3£SflEEAl/. Cft 

icja*). mtmimx^-s o©*i 1 g*j*4 2) t% 



^{u*. »^9{cfais©^wic#j&-r3&©-e 

20 [005 0] fcfc. C<i6®i!l»fel>t, jtiFt5J& 

&#&SS*iJJEAU Urcm&SitteM 3*i 
■5<t. H-*fct"*» <£:&•&. Bfe0®iiS^©W*«r0lK 

3-a-rtcsssuEAt. -^^-cisiiK3-a-^c^-e©i;i5ft 

#mD3tlSi. ?Ue«¥t&<!:&&. C©96Jte©^l 

«. f^ctt, 4(cf5i£©ie^ccWjc£;-r^*>©t? 
as. 

[0 05 1] 

&m&mtR^ < «B§i5i^RW{cES3n^ 1 1 ttc 
nx^ztc^mmmk%m?hb<Dx-$>z>frh. c 

[0 05 2] (I) >>• U 7'U y«&S^>- F ©#JR9 K J: 
X £ #SK*8f -5. «^© <fc ^ 5R**5(i!n, » X I- C 

*\ mmm^^^icw^mmifim^xnsMs , a <o^m. 

r 9 x ju f u -fcsmx\xm.wfiisr uxmti*>? 
^<t*. ti,^€e3S©^^©*Wf SMP3S©^r 

[ 0 0 5 3 ] (2) F(J»]W©M*tS:€:?fei' 
50 ^©iS§fctfc*S©tt.f--C, #«UilUJIi**i'-©t§ 



(7) 
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[0 054] (3) oSf«c. BSJKM*4^rtT^ # Aim U "C 

LfctfoT. *>*>4ffi«&fai*«». Aft 
6. 8tBI**+-©SS£3* KD{SSa*0fa. cti€KflE io 

[0055] (4) HiifB^s*->- mmimmmtm 

fiotl^tcgiis-c*. ffi^-ct^. 20 

[0 05 6] C5) *$tc. fi^S9 <£fE$!«©#}fl§*>-© 
[0M©SS3ifc|ftiE] 

[01] 0 1 tt. »— ^W©»JB*+-©iH&rffi 
[02] 02W:. *!Wfcfc*H»JflH f + , -©»#¥ 

[03] 03 «. g^p D D/cS^fli+"1'-(D*<b^S 

[04] H4«. J»zaWfc«©«1B4 r +'-©i«S^rffi 

[05] 05 B. !9JIffi^Wr€.fflJE+"i'"^lHlS5 40 
i* & # 6 C CD*?JB£ r faftOWSESrff l/"C^*U^"U 

y=&^ori^^^m^j5C7F^.4m0-c&^„ * 



1 1 - 1 5 6 9 5 2 

12 

: [06] 06«. 9jftS/-h*«l>T&Sffit*. 1*3 

S^?:ift^-rSfcif){c:^sa«){C^-riES0r&2> o ffi 
L. ^§S©*»i»rE0r-^3n-Cl.^. 

[0 7] 07 «. J¥Ktfi£W-f S/SJ^SCtWlEci-^ 
T-#ii^- h£ftEL&*5^#UTSlgf3tfl§*'i'--©rt 
ffi<b & 8B#£ W"T 5 ^ -fV ifZi&M L X t> 51§^ £ 
iftB^-r £ fc*{C^W«cin-r-gi5®^4«0-C* 

[0 8] 08«. g>jg*>- f-=£^#**;?.T&£«P£© 
Wj#<D<plc, ttMffi{c»BEti*W-f£l£^M*Bi*iJEEA 

iEwmx$>*>. fiu m&mvm&mimwmxms 
[ft#©s&ij>i] 

1 0-«JB4 f +— 

l l •■•« 

1 2 •••fi>j§i'- f- 
1 3 

14- -m* 

1 4 a •••■££95 
1 5- -T'y r/U^ 

l 5' • •1Ufli*'i'-7--;7 , u^ 

1 6-ffBEa— 5 

1 6 a-»E« 

1 7 -dOBS! 

1 7 a - PEE* 

1 8 -lffl£E; 

1 8 a -Jfffiffi 

i 9 -mm 

1 9 a-ffff* 

2 0Ht}fl§^1'- 

3 0-#JBI*>- 

4 0 -tflMM— 
4 1 

4 2-F'ga 

5 0-«Ji=ft- 



[0 1 ] 

















flUnx 



ftmW- 1 1 - 1 5 6 9 5 2 




[04] 



[H5] 



| &m | - \ ^- ussier | — 4_** |— j^gyu^uy}^ tta&ng~~| 



[196] 



1 4a 



1 4 (1 4") 




1 7 a 



1 7 a 




[H7 ] 




1 6 a 



(9) 



#HM*1 1 - 1 56 95 2 
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